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1.0 INTRODUCTION 
 
This report presents quarterly groundwater monitoring data collected in October 2005, performed 
on behalf of the Humboldt County Department of Public Works (HCDPW) regarding the Loleta 
Maintenance Station, located at 75 Hookton Cemetery Road (APN 308-261-004) in Loleta, 
California. This report also evaluates cumulative groundwater monitoring data and provides 
recommendations for additional tasks required to proceed toward environmental regulatory site 
closure. Quarterly groundwater monitoring activities were performed in accordance with an 
August 2003 Workplan for Subsurface Investigation (Workplan), prepared by Winzler & Kelly 
as approved by the North Coast Regional Water Quality Control Board (NCRWQCB) in a letter 
dated August 15, 2004 (Appendix A). 
 
All figures and tables / charts referred to herein are included in Appendix B and C, respectively. 
Standard Operating Procedures (SOPs) are included in Appendix D, Field Notes are included in 
Appendix E, laboratory analytical reports are included in Appendix F, and charts are included in 
Appendix G. 
 
 
2.0 QUARTERLY MONITORING ACTIVITIES 
 
On October 10, 2005, a Winzler & Kelly technician obtained water levels from monitoring wells 
(MW-1, MW-2, and MW-3), three of the four piezometers (PW-3, PW-5, and PW-7), and the 
domestic well (PW-6) in order to calculate groundwater gradient. On October 11, 2005, 
groundwater samples were collected from monitoring wells (MW-1, MW-2, and MW-3) and 
from domestic water well PW-6. Site vicinity and monitoring well locations are shown on 
Figures 1 and 2, respectively (Appendix B). Cumulative well gaging data, groundwater gradient 
calculations, dissolved oxygen measurements, and sample results are presented in Tables 1, 2, 3, 
and 4, respectively (Appendix C). 
 
2.1 Groundwater Gradient 
On October 10, 2005, water levels were measured in monitoring wells MW-1, MW-2, and  
MW-3, piezometers PW-3, PW-5, and PW-7, and domestic well PW-6. Cumulative water level 
measurement data are presented in Table 1. Prior to water level measurements, each well was 
opened for at least 15 minutes to allow water level stabilization. In October 2005, the 
groundwater was determined to flow towards the east at approximately 87 degrees azimuth; the 
groundwater gradient was calculated to be 0.94 feet per 100 feet (Figure 2). Table 2 summarizes 
cumulative calculations of groundwater gradient and direction. Depth to water data for the 
October 2005 sampling event were submitted electronically to the State Water Resources Control 
Board Geotracker System on March 1, 2006. 
 
2.2 Dissolved Oxygen 
Dissolved oxygen (DO) concentrations were field-measured using a down-hole dissolved oxygen 
probe. The DO measurements were recorded prior to well purging and sampling activities. The 
DO measurements for each well are summarized in Table 3 (Appendix B). Concentrations of DO 
appear to be naturally low in site groundwater, with groundwater at most of the monitoring wells 
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during most sampling events exhibiting depleted DO with respect to the concentrations required 
to support aerobic natural attenuation processes 
 
2.3 Well Purging 
Each monitoring well was purged prior to sampling to ensure the collection of representative 
water samples. A minimum of three wetted casing volumes of groundwater was removed from 
each well prior to sampling, except when sampling the domestic well (PW-6). Because the 
domestic well is pumped routinely for supply, it does not require purging. Temperature, pH, and 
conductivity parameters were monitored during purging to help determine when the well water 
reached equilibrium. Water level in monitoring wells had recharged to within 80% of their pre-
purge levels before sampling. The wells were purged and sampled according to Winzler & Kelly 
Monitoring Well Purging and Sampling Activities SOPs (see Appendix D). Field notes prepared 
during well purging and gaging are contained in Appendix E. 
 
2.4 Water Sampling 
Winzler & Kelly obtained water samples for laboratory analysis from monitoring wells MW-1, 
MW-2, and MW-3, and domestic well PW-6 during the October 11, 2005 sampling event. The 
samples were immediately capped, labeled, stored in an iced cooler, and delivered to a State-
certified analytical laboratory under proper Chain-of-Custody documentation. 
 
As part of the quarterly groundwater monitoring program, groundwater samples collected from the 
site monitoring wells were analyzed for the following constituents: 
 

• Total Petroleum Hydrocarbons as Gasoline (TPH-G); benzene, toluene, ethylbezene, and 
total xylenes (BTEX); and methyl tertiary butyl ether (MTBE) by EPA Method 8021B  

• TPH as Diesel (TPH-D) by EPA Method 3510 
 
2.5 Disposition of Wastewater and Soil 
Purged water from each monitoring well is contained in labeled 55-gallon drums secured on-site. 
It is recommended that drummed purge water from monitoring wells MW-1 be dispersed onsite 
by spray irrigation in a manner so as not to cause erosion or runoff. Purge water from monitoring 
wells MW-2 and MW-3 is stored on site pending disposal arrangements. 
 
2.6 Groundwater Analytical Results 
Concentrations of diesel and gasoline range hydrocarbons and the BTEX constituents have been 
consistently detected in groundwater samples collected from monitoring well MW-2. During the 
October 2005 sampling event, the groundwater sample collected from MW-2 contained TPH-G 
at 720 parts per billion (ppb), TPH-D at 630 ppb, and all of the BTEX constituents at 
concentrations up to 24 ppb. Concentrations of all tested constituents were below laboratory 
detection limits in all other samples collected during the October 2005 groundwater monitoring 
event. Groundwater Analytical Results, along with previous monitoring results, are presented in 
Table 4 (Appendix C). Copies of the laboratory analytical reports and chain-of-custody 
documents are contained in Appendix F. Laboratory analytical results for the October 2005 
sampling event were submitted electronically to the State Water Resources Control Board 
Geotracker system on March 1, 2006. 
 



 

01-1081-02011 3 Winzler & Kelly 
April 2006  Consulting Engineers 

2.7 Quality Assurance/Quality Control (QA/QC) 
QA/QC for field activities is provided by adherence to the Winzler & Kelly Standard Operating 
Procedures (Appendix D). A Travel Blank was used to verify that no cross contamination of 
samples occurred during handling, storage, or shipping of the samples. The laboratory did not 
analyze the travel blank since at least one sample was below the detection limit for all analytes. 
Laboratory QA/QC was provided by lab analysis of a Method Blank, which is used to exclude 
false-positive analysis, and Laboratory Control Spikes and Duplicates (LCS and LCSD), which 
evaluate the percentage recovery of known analyte spikes. The recoveries were within acceptable 
limits for all analytes being tested. The percentage difference (% RPD) between the LCS and the 
LCSD were also within acceptable limits. The Method Blanks for these analytical runs were non-
detect at or above laboratory detection limits for all constituents, although toluene and xylenes 
were detected below laboratory quantitation limits.  
 
The laboratory provided the following comments regarding the analyses performed: 
 

TPH as Diesel: 
• Sample MW-2 contains material lighter than diesel. However, some of this material 

extends into the diesel range of molecular weights. This sample also contains material 
similar to degraded or weathered diesel oil.  

 

TPH as Gasoline: 
• Sample MW-2 appears to be similar to gasoline but certain peak ratios are not that of a 

fresh gasoline standard. The reported result represents the amount of material in the 
gasoline range. 

• Some reporting limits were raised for sample MW-2 due to matrix interference. 
 
 
3.0 QUARTERLY MONITORING PROGRAM SUMMARY 
 

3.1 Groundwater Gradient 
Groundwater gradient has been calculated, based on monthly water level measurements. Since 
October 2001, groundwater flow direction below the site has ranged from northerly (0 degrees) 
to southerly (175.53 degrees) with a gradient ranging from 0.31 foot per 100 feet to 3.31 feet per 
100 feet. Average gradient direction is east northeasterly at 76 degrees azimuth with a magnitude 
of 2.39 feet per 100 feet. The presence of an active domestic water supply well onsite (PW-6) 
near the former UST excavation has affected many of the groundwater gradient calculations to 
varying degrees. Influence of active pumping at well PW-6 has previously produced occasional 
radial groundwater contour maps, indicating groundwater flow towards well PW-6 from all 
directions. The effect of active pumping at well PW-6 on the other groundwater gradient 
calculations is uncertain.  
 
The absence of impacted groundwater northeast of the former USTs (well PW-6) and the historic 
low concentration detection of TPH-G at piezometer PW-4 (converted to monitoring well  
MW-3) indicate a more northerly direction of plume migration (see section 3.3). A northerly 
direction of plume migration is more consistent with the observed distribution of impacted 
groundwater than the calculated groundwater flow direction, which indicates an east 
northeasterly direction of plume migration. While none of the tested constituents have been 
detected at the nearest down-gradient monitoring point (piezometer PW-6), approximately 35 
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feet northeast of monitoring well MW-2, TPH-G was detected at a very low concentration 
approximately 70 feet north of monitoring well MW-2 at piezometer PW-4. Since converting this 
sampling location to monitoring well MW-3, concentrations of all tested constituents have 
remained below laboratory detection limits except for one detection of TPH-D at a concentration 
of 160 ppb during July 2005. A northerly direction of plume migration appears to be the more 
plausible, considering the relatively high concentrations of petroleum constituents detected at 
monitoring well MW-2. 
 
3.2 Constituents Present 
Impacts to soil and groundwater at this site were caused by a release from USTs formerly 
containing diesel and gasoline. The contaminants of concern at this site are: 
 

• Total Petroleum Hydrocarbons as Gasoline (TPH-G) 
• Total Petroleum Hydrocarbons as Diesel (TPH-D) 
• Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) 

 
No free-phase floating petroleum product has been observed in any of the monitoring wells or 
piezometers. Concentrations of TPH-G up to 1,500 ppb and TPH-D up to 740 ppb with attendant 
concentrations of BTEX are present in the immediate vicinity of the former UST excavation. 
 
3.3 Extent of Impacted Groundwater 
Recalcitrant concentrations of TPH-D, TPH-G, and BTEX have been detected only in 
groundwater samples collected from monitoring well MW-2. Concentrations of all tested 
constituents have remained below or rarely near laboratory detection limits in quarterly 
groundwater samples collected from monitoring wells MW-1 and MW-3. TPH-D, TPH-G, and 
BTEX have been detected in groundwater in the vicinity of the former UST location and, 
presumably, in a plume of dissolved phase petroleum hydrocarbon contamination extending in a 
northerly direction, indicated by results from monitoring wells MW-2 and MW-3. TPH-G TPH-
D are the only tested constituents detected at any sampling point down –gradient from 
monitoring well MW-2 (detected historically at piezometer PW-4 – now MW-3). The presence 
of a plume of impacted groundwater down gradient from monitoring well MW-2 is likely due to 
the relatively high concentrations of gasoline and diesel range constituents detected at MW-2. 
The routine absence of the tested constituents in groundwater at monitoring well MW-3 
(converted from piezometer PW-4) suggests that the plume of dissolved phase hydrocarbons is 
limited in extent and does not appear to be migrating. The rare detections of TPH-D and TPH-G 
at MW-3 suggests that it represents the margin of the plume.  
 
The extent of impacted groundwater detected at monitoring well MW-2 is defined within 35 feet 
in a northeasterly direction by domestic well PW-6 (potentially down-gradient), within 70 feet in 
a northerly direction by monitoring well MW-3 (most likely down-gradient), within 10 feet in an 
easterly direction by monitoring well MW-1, within 70 feet in a southerly direction by 
piezometer PW-7, and within 80 feet in a west southwesterly direction by piezometer PW-3. 
Table 3 presents cumulative laboratory analytical results for groundwater samples collected from 
groundwater monitoring wells and piezometers since they were constructed in 1990. 
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3.4 Trends in Contaminant Concentrations 
Throughout the groundwater monitoring program, TPH-G, TPH-D, and the BTEX constituents 
have been consistently detected only in groundwater samples collected from monitoring well 
MW-2. Concentrations of TPH-D and TPH-G have fluctuated over time, but do not show a clear 
pattern of increasing or decreasing. Concentrations of the BTEX constituents show a trend 
toward declining concentrations over time.   
 
The presence of impacted groundwater at monitoring well MW-2 indicates that some migration 
of impacted groundwater has occurred and presumably, is still occurring. Chart 1 (Appendix C) 
shows fluctuations in TPH-G and TPH-D concentrations detected at the only impacted 
monitoring well (MW-2). Chart 1 indicates that changes in contaminant concentrations do not 
correlate well with seasonal changes in water table elevation. Chart 1 also indicates that changes 
in water table elevation do not correlate well with an expected pattern of increasing elevation 
during the rainy season and decreasing elevation during the dry season. The absence of a 
correlation between higher water table elevations during the rainy season is most likely a result 
of the affects of pumping at nearby domestic water well PW-6. Concentrations of the BTEX 
constituents in groundwater at MW-2 show a declining trend over time. Sample results for 
benzene show the most pronounced declining trend as shown on Chart 2 (Appendix C). The 
absence of detectable concentrations of any of the tested constituents down-gradient from MW-2 
suggests that the observed declines in BTEX concentrations are most likely the result of natural 
attenuation processes and not migration.  
 
The distribution of contaminant concentrations peripheral to monitoring well MW-2 indicates 
that the core of the plume is not migrating significantly. The shallow Hookton Formation aquifer 
below the site is composed of sandy, poorly consolidated sediments that have the potential to 
promote rapid migration. Despite the potential for rapid plume migration, it appears that either 
the relatively low hydraulic gradient is restricting the rate of migration or that the natural 
attenuation of dissolved phase petroleum constituents is outpacing the rate of migration.   
 
 
4.0 CONCLUSIONS 
 

• Quarterly groundwater gradient calculations indicate that groundwater gradient and flow 
direction are affected by pumping water from the onsite domestic water supply well. 
Although calculated groundwater flow direction is in an easterly direction, the 
distribution of impacted groundwater indicates a more northerly direction of plume 
migration. Groundwater gradient at the site has ranged from 0.31 foot per 100 feet to 
13.97 feet per 100 feet. Groundwater flow direction has ranged from 0 degrees azimuth to 
175.53 degrees azimuth. 

 
• The groundwater samples collected from monitoring well MW-2 contained detectable 

concentrations of TPH-G, TPH-D, and BTEX. Concentrations of TPH-D, TPH-G, and 
benzene have been consistently detected above the numerical water quality objectives for 
protection of potential beneficial use of groundwater as domestic water supply. 
Concentrations of gasoline and diesel range hydrocarbons detected in groundwater 
samples collected from MW-2 do not show a pattern of increasing or decreasing over 
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time. Except for one low concentration detection of TPH-D at MW-3 in July 2005, 
concentrations of all tested constituents in all other samples were below laboratory 
detection limits during the last hydrologic cycle. 

• The extent of impacted groundwater has been defined and is restricted to within 70 feet 
north of the former location of the USTs and within shorter distances in other directions. 

 
 
5.0 RECOMMENDATIONS 
 
Based on the data presented in this report, Winzler & Kelly recommends the following: 
 

• To proceed toward environmental regulatory site closure, a corrective action plan (CAP) 
is currently being prepared to evaluate alternatives for remediation of recalcitrant 
concentrations of gasoline and diesel range hydrocarbons detected in groundwater 
samples collected from monitoring well MW-2. The CAP will be finalized to include the 
results from groundwater monitoring as summarized in this report. Preparation of the 
CAP has been approved by the NCRWQCB in an electronic message dated  
December 6, 2004. 

• Quarterly groundwater monitoring program should be continued on a quarterly basis. The 
scope of continued monitoring should include quarterly groundwater gradient 
calculations based on water table elevations at all piezometers, monitoring wells, and the 
domestic well as well as quarterly sampling of monitoring wells MW-1, MW-2, and 
MW-3 for TPH-D, TPH-G, and BTEX.  

• The drummed purge water from monitoring well MW-1 should be disposed of onsite by 
spray irrigation in a manner so as not to cause erosion or runoff. Purge water generated 
from MW-2 and MW-3 will be disposed at an appropriate offsite facility. 

 
 
6.0 DISTRIBUTION 
 
Copies of this report have been sent to the following: 

 

Mr. Chris Whitworth 
Humboldt County Department of Public Works 
1106 Second Street 
Eureka, CA 95501 
 
Mr. Ron Allen 
California Regional Water Quality Control Board 
North Coast Region 
5550 Skylane Boulevard, Suite A 
Santa Rosa, CA 95403 
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